OBJECTIVE: Two distinct macrophage populations, fetal Hofbauer cells (HBCs) and maternal intervillous macrophages (MIMs), reside in the placenta. Despite their close proximity, these two cell populations have contrasting, gravidity-dependent responses to placental malaria infection. We hypothesized that gravidity impacts the transcriptional phenotypes of HBCs and MIMs which may predispose their distinct responses to infection and other stressors. STUDY DESIGN: This is a case control study of women with normal deliveries at term. HBCs and MIMs were isolated from six placentas (3 primigravida controls and 3 multigravida cases) immediately after delivery and total RNA was extracted from these paired samples for RNA sequencing. Data was processed via DESeq2, and fixed effects linear models were applied to define differentially expressed (DE) genes due to gravidity in HBCs and/or MIMs. DE genes with an absolute fold-change 1.25 with p<0.05 between primigravidas and multigravidas were identified. Functional enrichment analysis of DE genes was performed using DAVID. RESULTS: We identified 264 and 258 DE genes due to gravidity in HBCs or MIMs, respectively. Gene signatures differed between the two cell types. In total, there were only five genes that were commonly DE in both HBCs and MIMs. In HBCs, DE genes were significantly associated with cell morphogenesis, chromatin silencing, and gene expression regulation, whereas in MIMs, altered genes were associated with cell cycle processes, positive regulation of cytokine production, intracellular receptor signaling, and cell migration. In MIMs, but not HBCs, expression of genes associated with cell cycle processes were induced with multigravidity. MIMs from multigravidas showed significant induction of cytokines (i.e.,IL1A (11.7x), CCL20 (5.2x) and IL23A (3.7x)). In contrast, DE genes in HBCs were not enriched for immune/cytokine-related pathways. CONCLUSION: In summary, our data suggest that maternal gravidity differentially influences the gene signatures of HBCs and MIMs, resulting in baseline differences of these placental macrophage populations. These results suggest that gravidity may modulate the interplay between tolerance and trained immunity, and provide a novel role for reproductive memory in the differential susceptibility of pregnancy complications. Here, using an exploratory-and hypothesis-based approach, we investigated the transcriptional profiles of HBC and MIM in normal pregnancy. STUDY DESIGN: This is a case control study of women with normal deliveries at term. Paired HBC and MIM were isolated from six placentas immediately after delivery. Total RNA was extracted for RNA sequencing (n¼12). Data were processed via DESeq2, and fixed effects linear models were applied to define differentially expressed (DE) genes based on cell origin (p<0.001; absolute fold change 3). Functional enrichment analysis of DE genes was performed using DAVID. We evaluated the mRNA expression levels of 50 common macrophage markers related to M1/M2 activation in HBC and MIM. RESULTS: Between HBC and MIM, 2,137 DE genes were identified. Within this subset, 957 and 1,080 genes were more highly expressed in HBC (HBC-up) and MIMs (MIM-up), respectively. HBC-up genes were enriched for inflammatory response, leukocyte activation, and vasculature development. MIM-up genes were overrepresented by pathways related to female pregnancy and innate immune response in mucosa. Expression profiles of macrophage markers in HBCs and MIMs showed diverse M1-and M2-type signatures. In general, these genes were expressed at higher levels in HBC as compared to MIM. In particular, ten markers were significantly DE between HBC and MIM, including IL8, a pro-inflammatory cytokine, which also was the most highly expressed gene in both cell types. CONCLUSION: Fetal HBCs and MIMs have highly divergent transcriptional signatures, reflecting their distinct origins. These ajog.org
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